
MERHAB:	
  Clear	
  and	
  present	
  danger:	
  
monitoring	
  and	
  management	
  of	
  lipophilic	
  

shellfish	
  toxins	
  in	
  Washington	
  State	
  
	
  

The	
  objec)ves	
  of	
  the	
  proposed	
  study	
  are	
  to:	
  	
  
1)  Iden)fy	
  and	
  spa)o-­‐temporally	
  characterize	
  the	
  distribu)on	
  of	
  phytoplankton	
  

species	
  that	
  produce	
  DSP	
  toxins	
  and	
  azaspiracids	
  accumula)ng	
  in	
  
Washington	
  State	
  shellfish,	
  	
  

2)  Establish	
  and	
  validate	
  a	
  )ered	
  early	
  warning	
  system	
  for	
  DSP	
  and	
  AZP	
  events,	
  
including	
  rou)ne	
  microscopy	
  by	
  SoundToxins/ORHAB	
  partners,	
  and	
  rapid	
  
toxin	
  screening	
  in	
  seawater	
  and	
  shellfish,	
  	
  

3)  Assist	
  State	
  managers	
  in	
  establishing	
  globally	
  accepted	
  protocols	
  for	
  
quan)fying	
  lipophilic	
  toxins	
  as	
  part	
  of	
  their	
  biotoxin	
  monitoring	
  program,	
  	
  

4)  Inform	
  and	
  educate	
  stakeholders	
  about	
  lipophilic	
  toxin	
  risk	
  and	
  management	
  
with	
  the	
  goal	
  of	
  transi)oning	
  the	
  project	
  to	
  State	
  funding	
  at	
  the	
  end	
  of	
  3	
  
years.	
  	
  



2011 Pacific Northwest DSP Outbreaks 

July	
  2011	
  
Gorge	
  Harbor,	
  
Cortes	
  Island,	
  BC	
  

August	
  2011	
  
Sequim	
  Bay,	
  WA	
  
~	
  160	
  µg/100g	
  	
  



DSP toxins 2012 



http://www.nwfsc.noaa.gov/research/divisions/efs/microbes/harmful_algae/characterization_lipophilic_shellfish_toxins.cfm 
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PROPOSED SAMPLING SITES 

PRELIMINARY TOXIN DATA 
HUMAN DSP EVENT 

SPATTS 
SHELLFISH (Razors/Mussels) 
SHELLFISH (Oyst./Muss/Clams) 

From the proposal 

Data from 2008-2009 
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•  Weekly 
phytoplankton 
monitoring (18 sites)
•   Shellfish and water 
collection during 
blooms.

Azadinium project: Shellfish & SPATT sites  

Olympic Region  
HAB (ORHAB) 
Partnership 

SoundToxins 
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Sequim 

Shilshole 

QH 
Jarrell Cove TH 

Weekly: June 6 – Sept 30, 2016
Weekly mussels and SPATT; Twice monthly other shellfish from Sequim Bay 



Timeline	
  from	
  Proposal	
  
Sept 2014-15       Sept 2015-16       Sept 2016-17    



•  Dr.	
  Vera	
  Trainer	
  will	
  supervise	
  all	
  sampling	
  and	
  chemical	
  analysis	
  through	
  close	
  collabora)on	
  and	
  regular	
  
communica)on	
  with	
  all	
  project	
  partners.	
  	
  

•  Jerry	
  Borchert	
  (WDOH)	
  will	
  provide	
  advice	
  on	
  shellfish	
  sampling,	
  development	
  of	
  an	
  op)mized	
  monitoring	
  
program,	
  and	
  community	
  involvement.	
  	
  

•  Dr.	
  Gregory	
  DoucePe	
  will	
  be	
  responsible	
  for	
  ini)al	
  LC-­‐MS/MS	
  analysis	
  of	
  shellfish	
  and	
  SPATT	
  samples	
  for	
  
lipophilic	
  toxins	
  with	
  transfer	
  of	
  this	
  exper)se	
  to	
  both	
  the	
  NWFSC	
  and	
  WDOH.	
  	
  

•  Mr.	
  Nicolaus	
  Adams	
  will	
  work	
  with	
  Dr.	
  Tillman	
  to	
  assess	
  genus-­‐	
  and	
  species-­‐level	
  PCR	
  probes	
  to	
  Azadinium	
  

•  Ms.	
  Bich-­‐Thuy	
  Eberhart	
  	
  will	
  lead	
  PP2a	
  analysis	
  through	
  close	
  collabora)on	
  and	
  regular	
  communica)on	
  with	
  
NWFSC,	
  SoundToxins	
  &	
  ORHAB	
  personnel	
  

•  Ms.	
  Catherine	
  Sloan	
  &	
  Gina	
  Ylitalo	
  will	
  lead	
  LC/MS	
  analysis	
  at	
  NWFSC.	
  

•  Dr.	
  Urban	
  Tillmann	
  (Alfred-­‐Wegener	
  Ins)tute),	
  co-­‐PI,	
  will	
  be	
  involved	
  in	
  the	
  iden)fica)on	
  of	
  algal	
  species	
  
using	
  light	
  and	
  electron	
  microscopy	
  

•  Dr.	
  Jonathan	
  Deeds	
  (FDA)	
  -­‐	
  evalua)ng	
  both	
  LC-­‐MS/MS	
  for	
  DSP	
  and	
  AZP	
  and	
  in-­‐vitro	
  PP2a	
  for	
  DSP	
  for	
  
inclusion	
  in	
  the	
  Na)onal	
  Shellfish	
  Sanita)on	
  Program.	
  	
  

•  Mr.	
  Neil	
  Harrington	
  (Jamestown	
  S’Klallam	
  Tribe),	
  co-­‐PI,	
  will	
  sample	
  and	
  analyze	
  samples	
  at	
  Sequim	
  Bay.	
  He	
  
will	
  also	
  work	
  to	
  integrate	
  the	
  findings	
  of	
  this	
  project	
  into	
  tribal	
  monitoring	
  and	
  shellfish	
  management	
  
programs.	
  	
  	
  	
  

Roles & Responsibilities 


